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A PEDAGOGICAL MODEL FOR CLOSING ESP LEXICAL GAPS 

IN TECHNICAL UNIVERSITIES: MICROLEARNING AND SPACED 

REPETITION AMID AIR-RAID ALERTS 

In Ukraine’s technical universities, the russian-Ukrainian war of aggression has 

turned continuity of instruction into a variable rather than an assumption, with air-

raid alerts fragmenting lessons in much the same way as sudden voltage drops 

destabilise an engineering system. 

For English for Specific Purposes (ESP), these interruptions are not 

pedagogically neutral: they disproportionately erode lexical growth, because 

specialised vocabulary depends on repeated retrieval, contextual re-encounter, and 

cumulative conceptual layering. As students in energy, IT, and mechanical 

engineering alternate between classrooms, shelters, and remote access under 

constrained connectivity, lexical gaps expand where structured practice cannot 

survive the stop-start rhythm of wartime study (Stepanova et al., 2025). In response, 

this article argues for a disruption-tolerant pedagogical model that integrates 

microlearning and spaced repetition as a compensatory mechanism designed for 

short, recoverable learning cycles rather than long, fragile sequences. 

Microlearning units, anchored in authentic technical genres (specifications, incident 

reports, maintenance logs, risk statements), enable vocabulary work to be resumed after an 

alert with minimal cognitive overhead, analogous to modular components that maintain 

system functionality under partial failure (Kravchenko et al., 2025). Spaced repetition 

operationalises lecturers’ limited contact time by scheduling retrieval at intervals that 

protect long-term retention, thereby converting unavoidable breaks into structured 

spacing rather than unplanned loss. By situating this model within the lived educational 

conditions of wartime Ukraine, the study positions vocabulary resilience as both a 

linguistic objective and a form of academic continuity that supports future engineers’ 

capacity to communicate evidence, risk, and technical decisions under uncertainty. 

The general problem addressed in this study is how to sustain and measurably 

improve ESP lexical acquisition in technical universities when instruction is 

repeatedly disrupted by air-raid alerts, forced relocation to shelters, and intermittent 

connectivity, conditions that undermine the distributed practice required for durable 

terminology learning. This problem is directly connected to priority scientific and 

practical tasks in applied linguistics and engineering education, namely the design of 

interruption-resilient instructional systems, the optimisation of retrieval-based 
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learning under constrained time, and the preparation of Ukrainian future engineers to 

communicate accurately and safely in English in high-stakes professional contexts. 

Recent scholarship on microlearning has moved from descriptive accounts to 

evidence-informed design principles, with systematic syntheses proposing 

frameworks that emphasise short learning units, purposeful sequencing, and delivery 

modes suited to fragmented study patterns (Monib et al., 2024). 

In university language education, empirical work on app-based microlearning 

indicates that brief, mobile tasks can support skill transfer and learner confidence 

when embedded into a coherent instructional cycle rather than used as isolated add-

ons (Gorham et al., 2025). In parallel, second language vocabulary research 

continues to confirm the importance of repeated encounters and retrieval, while also 

reporting that spacing schedules can yield mixed outcomes depending on what is 

tested (receptive vs productive knowledge) and when retention is measured (Yan & 

Zhou, 2023; Webb et al., 2023). 

More targeted spaced repetition designs, including interleaved systems, have 

demonstrated gains across multiple dimensions of word knowledge (meaning, form, 

use), suggesting that well-engineered SRS workflows may be particularly relevant for 

technical lexicons that require precision and controlled contextualisation (Lafleur, 

2024). However, war-focused higher education research in Ukraine shows that air-

raid alerts and related infrastructural constraints repeatedly interrupt both teaching 

and independent study (Błaszczyk et al., 2025; Zayachuk, 2025), and the previously 

unsolved part remains the absence of a validated, ESP-specific model that fuses 

microlearning with spaced repetition to close lexical gaps under these predictable, 

high-frequency disruptions – the gap this article addresses. 

The purpose of this article is to design and empirically justify a disruption-

tolerant pedagogical model that integrates microlearning and spaced repetition to 

reduce ESP lexical gaps among technical university students in Ukraine (energy, IT, 

mechanical engineering) under recurrent air-raid alert interruptions. 

The study was conducted over six months with 87 undergraduate students of the 

Faculty of Power Engineering and Electromechanics in Ukraine, where teaching 

cycles were repeatedly interrupted by air-raid alerts and sheltering procedures. 

Participation was voluntary, informed consent covered the use of anonymised 

learning data for publication, and all records were processed under strict non-

disclosure of personal data with results reported only in aggregated form. 

We implemented a pedagogical model that pairs microlearning modules for 

domain terminology with spaced repetition schedules that continue across classroom, 

shelter, and remote sessions. Each microlearning unit was designed to be completed 

in 5-7 minutes and included an operational context, a compact lexical set, and an 

immediate retrieval task that could be resumed after an interruption without loss of 

coherence. 

Spaced repetition was operationalised through low-friction digital flashcards and 

short quizzes with expanding intervals, prioritising productive recall and sentence-

level use rather than recognition alone. In the energy strand, students worked with 

authentic switching and safety phrasing from substation operating procedures, such as 
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isolating equipment, confirming absence of voltage, and documenting lockout-tagout 

steps in English (Kot & Nykyporets, 2025). These items were first introduced as 

micro-cases with a single decision point and then recycled through spaced prompts 

that required learners to reconstruct the instruction, justify the safety rationale, and 

select correct collocations under time pressure. 

Table 1 

Operationalisation of study outcomes (microlearning + spaced repetition in ESP 

during air-raid alerts) 

 
Outco

me 

variable 

Indicat

or 

Instr

ument / 

data source 

Scale 

/ units 

Timing 

and 

frequency 

Aggreg

ation / 

analysis 

Task 

example 

Produ

ctive recall 

of terms and 

collocations 

Recall 

accuracy; 

number of 

correct units; 

response 

latency 

Open-

recall test 

(cue -> 

recall); 

digital quiz 

0-

100% 

accuracy; 

seconds per 

item 

Pretest; 

monthly; 

posttest 

(month 6); 

delayed test 

(2-4 weeks) 

Student

-level and 

group means; 

gain scores 

(post-pre); 

time effects 

Recall 

phrases: 

isolate the 

equipment; 

confirm 

absence of 

voltage 

Accur

acy of 

safety 

phrasing in 

sentences 

Termin

ological 

accuracy; 

grammatical 

accuracy; 

contextual 

appropriate-

ness 

Short 

written 

responses; 

teacher 

rubric 

scoring  

(0-4) 

Rubri

c 0-4 per 

criterion; 

total 0-12 

Weekly 

(low-stakes); 

end-of-

module 

summary 

Mean 

score; error-

type rates; 

stability in 

high-

disruption 

weeks 

Write 

2 SOP 

sentences 

for actions 

before/after 

isolation 

Proce

dure 

reconstructi

on after 

interruption 

Step 

sequence; 

completeness

; correctness 

of key lexical 

items 

Micro

-case 

(single 

decision 

point) + 

written 

reconstructi

on 

0-10 

(step 

checklist) + 

0-4 (lexical 

accuracy) 

Immedi

ately after 

class; 

resume-task 

after an alert 

Pre/pos

t interruption 

comparison; 

step-level 

error analysis 

Recon

struct 4-6 

lockout-

tagout steps 

in English 

Respo

nse speed 

under time 

pressure 

Time-

to-answer; 

accuracy 

under timed 

conditions 

Timed 

quiz (30-60 

seconds per 

item) 

Secon

ds; 0-100% 

accuracy 

Every 2 

weeks 

Median 

time; fixed-

timer 

accuracy; 

speed-

accuracy 

trade-off 

Select 

the correct 

collocation: 

absence of 

voltage 

(with 

distractors) 

Learni

ng 

resilience in 

weeks with 

frequent air-

raid alerts 

Weekly 

score change; 

magnitude of 

post-alert 

dips 

Interr

uption log 

(count/durat

ion) + 

weekly 

quizzes 

Score 

0-100; 

number of 

events; 

minutes 

Weekly

, with 

monthly 

aggregation 

Regress

ion/correlatio

n: alert 

intensity -> 

performance; 

controls for 

week/cohort 

After 

an alert, 

complete 

the shelter 

set, then 

take a short 

review quiz 
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Transf

er to 

documen-

tation and 

reporting 

Correct 

term density 

in coherent 

text; 

precision of 

formulations 

Mini-

report/ work 

log entry 

with rubric 

scoring 

Rubri

c 0-4 + term 

count (n) 

Monthl

y; end-of-

study 

summary 

Mean 

rubric score; 

frequency of 

correct terms; 

pre/post 

comparison 

Write 

a brief log 

entry 

describing 

actions 

taken and 

safety 

confirmatio

n 

Percei

ved 

manageabi-

lity and 

cognitive 

load 

Ease of 

resuming 

tasks; 

frustration; 

self-

regulation 

Short 

questionnair

e (Likert) + 

open-ended 

feedback 

Likert 

1-5; 

thematic 

codes 

(qualitative) 

Monthl

y 

Mean 

changes over 

time; 

thematic 

analysis of 

open-ended 

responses 

Rate 

how easy it 

is to resume 

after an 

alert (1-5) 

and explain 

why 

Source: created by author 

 

In the IT strand, the lexical focus was aligned with incident management 

discourse, including ticket triage, impact and urgency, service restoration, and root-

cause statements modelled on real helpdesk narratives (Stepanova, 2025). Learners 

completed close-style micro-tasks on short incident logs and then revisited the same 

lexis via spaced retrieval, culminating in a concise post-incident report that was 

assessed for terminological accuracy and clarity. In the mechanical engineering 

strand, vocabulary was drawn from technical drawings and maintenance manuals, for 

example tolerance language, torque specifications, failure modes, and preventive 

maintenance intervals. 

To accommodate air-raid alerts, the model introduced a clear pause-resume 

protocol: when an alert began, students switched to an offline "shelter set" of 

previously learned cards, and when teaching resumed, they returned to the next 

micro-unit without repeating the whole lesson. Learning progress was tracked 

through a baseline vocabulary diagnostic, weekly low-stakes quizzes, and delayed 

checks of retention and in-context use, alongside an interruption log that recorded the 

frequency and timing of alerts (Ibrahimova, 2025). 

Across the observation period, the data indicated more stable retention curves 

for the most disruption-prone weeks, with fewer abrupt drops in recall after alerts 

compared with earlier weeks when vocabulary practice was unsystematic. This 

outcome is justified by two converging mechanisms: microlearning reduces the 

cognitive cost of task switching in a high-stress environment, while spacing converts 

unavoidable breaks into planned retrieval intervals that strengthen consolidation 

(Nykyporets et al., 2024). Overall, the proposed model demonstrates how ESP lexical 

gaps can be narrowed through interruption-resilient design, enabling future engineers 

to maintain precise English terminology even when russia’s aggression makes 

educational time fragmented and uncertain. 

The study indicates that integrating microlearning with spaced repetition can 

stabilise ESP vocabulary growth in technical domains when instruction is repeatedly 



 

139 

 

fragmented by air-raid alerts, because learning is reorganised into short, recoverable 

cycles supported by planned retrieval. The model’s effectiveness appears to derive 

from aligning lexical input with authentic professional genres and assessing not only 

recognition but also productive use in sentence-level and task-based outputs. Notably, 

this design also supports instructional continuity by enabling students to resume 

learning immediately after an interruption with minimal loss of context, thereby 

reducing post-alert regression in terminology accuracy. 

At a practical level, the approach offers lecturers a defensible way to protect 

learning outcomes under wartime constraints, while giving students a routine that 

remains feasible across classroom, shelter, and intermittent remote access. Further 

research should validate the model across additional faculties and universities, compare 

alternative spacing algorithms for receptive versus productive mastery, and test which 

microlearning task types best preserve transfer into speaking and writing. A separate 

line of inquiry should examine the interaction between disruption intensity, stress 

indicators, and vocabulary retention; to determine how linguistic resilience can be 

supported alongside learners’ psychological and academic well-being. 
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ВИКОРИСТАННЯ СУЧАСНИХ МЕТОДІВ ТА ЗАСОБІВ НАВЧАННЯ 

ПІД ЧАС ВИВЧЕННЯ АНГЛІЙСЬКОЇ МОВИ 

У сучасному світі англійська мова виступає не лише засобом 

міжнародного спілкування, а й інструментом професійного розвитку, наукового 

співробітництва, культурного обміну та міжособистісної комунікації. В умовах 

глобалізації знання англійської мови є обов’язковою складовою 

конкурентоспроможності фахівця будь-якої галузі. Саме тому проблема 

ефективного навчання англійської мови набуває особливої актуальності, а 

використання сучасних методів і засобів навчання стає запорукою формування 

іншомовної комунікативної компетентності. 

Мета цієї доповіді – проаналізувати сучасні методи та засоби навчання 

англійської мови, визначити їх переваги, особливості використання та 

ефективність у підготовці здобувачів освіти, а також окреслити тенденції 

розвитку інноваційних технологій у цій сфері. 

Сучасна методика навчання іноземних мов базується на комунікативному, 

діяльнісному, компетентнісному та особистісно орієнтованому підходах. Її 

головна мета – формування здатності користуватися мовою як засобом 

спілкування у реальних життєвих і професійних ситуаціях. 

Комунікативний підхід, який став провідним у ХХІ столітті, передбачає 

навчання через мовленнєву діяльність, моделювання реальних комунікативних 
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